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(54) LASER DIODE MODULE 
(57)Abstract 

PROBLEM TO BE SOLVED: To accurately convert an electric signal to 
an optical signal by providing a laser diode having a field absorption type 
optical modulator connected in parallel to a resistor to couple an output 
light to an optical fiber. 

SOLUTION: In a laser diode module, a field absorption type optica! 
modulator 1 is connected in parallel to a first resistor 2A, a second 
resistor 2B is connected in series to this modulator 1 and first resistor 
2A and also connected to a signal pin 1 1 through a microstrip line 3. With 
the increase of the frequency the impedance of the optical modulator 1 
lowers, but the input impedance is held stably up to a higher frequency 
since the impedance of the second resistor 2b is independent of the 
frequency. Thus, the reflection to the electric signal is suppressed. 
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[0003] hm&cct *>icmc m 1 s ctts*cDHJfeflj 

a»k>i i twrtvitomy&mai t&-?A9ux v 
y 9 ^ > 3 */m, r «i«3 ti, ±e wmmj®!** 

9IS 1 SC\*WilK.\'- J f9A*~ F*^* -foOAJlA 
>t # -y>^%^Si*^/c*(DfflK2A^SjKSnr 

OA* -f > tf- * > * «B?iaffi3K 2 A OSinfilR 2 AT 
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»H«»©«ftI«cf* ^> T/h S < ft £ . SW®«®*S!iB 
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L/d»£, i o gh 2 rstwssate- i o d b 

1 0 GH z CCblvttt- 3 d BSSL^f 6tTCl>& 
C>„ ttc, mi 7VaWMttM&& 0-2 
OGHz) . MKMttlCS«^bTk^ (~S@3d 
B).B17^ DC©U^U^6lES^3dB^k 
TS«K«a»tt*JJ:*l 0GHzt*4C4*5R»B 

lOGb/s <oei&£#*.fc«£, 

mmft-^ossi k: <fc o reaai»cc2**aw* c * «tb io 

2 A : 50Q, fcH77^>b-#>* : 5 0QT&£ o 
[0 00 6] fi£*©J:^ttA*^>fcr-y>X<DBlO* 

sxxrs i <oa > tr- y>x©«T**i«^*.fc«>© 
S&JU&£ r A* 4 > b- y >x©ii*sge«:«^:tts c 

[0008] 

[IW*i»T*fc»©*R] J»l©^K«to*u- 30 

ft<fc^JCC#— <Dffita2 A^ttStifcBBCC, giro 
®tn2 B*i»jCC«|«bfcHB1«fl»D«><Dr*i. 
[0 00 9] £fc % J»2<Z)jW!«:«to*U— !f^*- 

K2CftSBlt3tift:BBtc. ^-<Z)SSi2 A«feM(c» 
•I U ?c[H&§«if&<D <b cot? & & o 
[0010] Sfc, JS3CD«93«:«t>-6b— If^-/*- 

k*^» -^»«»«M5a[*ans i tm-vmtKz a 

tfiBWcffiKS ft/clp]SS 1 £ . IS-CDtffiK 2 B © 40 
1 0 B£#^J*C&|£Sttfcl3B2£ 

[0 0 1 1 ] £fc. *4®IKg«CffiMl/-1fy'/t- 
F^ty*— ©ffita 2 A i ^H<7) -Y > # * * > x 

i o B±&m&tttm&$fttc®m&nft&MWt$£mm 
i*a65»jccss»ufcHBi <t. »-©aaai*-o-r> 

0A4*«aBWKCIftllLfcBB2aW*0, ± 
ISIsIB 1 1 £±15088 1 2 &#raKflttELfcBBBJ$ 

[00 12]*fc, iSO^W^U- V#4*~ 50 
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F J fc^a-;l/»Bn©aaS2 BCDjHSIBR 2B^25Q 

[0 0 13] B6(D3BHCC«to*b-1fy-f*- 
F*^*-;W*«r-<Z>ffiR2 CCDfitnfilR 2 C£ 3 0 Q 

V*V*.-)\,tXM—<DKSt2 BCDfitffilR 2 B£ 2 5 Q 
J£t±CC, Sfi— CD Y> 1 OACDfif L 1 OA* 

[0015] m8CD^BJ^t)€>U-1f^^^- 
F^*-;Utt»r©fi!R2B<D«Cifl[R2 B%2 5 Q 
t(±5 5 0fcrFfc. *— <D4>* r #*>X 1 0 AOffiL 
10A£0, 5«±2nH«TCC, !Ji:i©^>#^*> 
^0B©fiL10B40. 5#>62nH<DffiK:8B£U 

[0016] !69CD#fe^CC{fcfc£U--- lf^^*- 
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[0017] 
[JKBOJBIHHBB] 
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»R8 1 tfffr-tf>fflK2 A <b30»JCC««S*l. STZKDfi 
tn2 B ttBIHRiDSBiaaRS 1 > m-Ot&tX ZAtSPl 
«C*6»*ftrC»*L »n<Z>ffiK2B^««^^'2r 

[0018] mirajRSBfc^ng 1 OBflin&«{EBB 

[0019] 
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Z 1 -R2A+R2B 
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R2A: «tt2 ACDl&t^gL 
R2B: &tfc2B©ffi$ai 

[0 02 0] i^^tx^o CCr^-(Z)Sta2 A 

[0021] c <omm<omB(om^ r 2 a ^^sfcta^ 

GHzJKTOfiBttTtt, ffl^-f >t*-y>^Z2<fcA 
^ -Y > b* - ^> ^ Z. 1 4 CDHCC R 2 B mim&QL OZtc 
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2 2 : tta-f 
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*r&£>T\ iGHzK±©K»*©«««:*ji»'t:«, c 

If*-/*- F^^^-;KDA*^>f-^>x©ffiz 1 
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R2A+ZEA 
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R2B : SRr.©«a/iCD^C« 

[0 0 3 0] CC[«*»69H6*ttJ:9«C, Jg$&(D±S 

fc 1 1 k wmm^m^i i © > * - # > * *hst 
■raw. »r<DJKS2B©-f>t-#>^3WBis»Jctt 

MDA# -/ > kf- ? >X<DflKc£ftS£ DT l> £ C £ CCd: 
Oft-^DlftWR^SW^t;***. «*.«" &3" 

[0031] BJtojBB 2 . m 3 tC C <D§ZW<DmM<D& 

^seR^^iss i fci»«ccar-©aan:2 c*«ks 
cti6B»«M5aa«saiwBK »n©afS2cccafe 

W«cB"-OlBS2A*«l»S*fcliB'C*0. SUfr"? 
^■-^8 0i^f>l 1 £fg-(DffiCi2 Aitt^^D 

[003 2] co0Kt?B. ffiBjftrttrrfcaj^fcJ: 
5 «:«ff *iRS**BB 1 <Z>* > f- 
(,>/t#>> m-(DfficSi2C^«flnOT4>, LD^a-JU 
©A*^>t- ^>Xti»3K2 A(DA# £ R 2 Ara£ 

L/c^^r, fiHa-rB^StW^woaj^^vt 

[0 033] — *rWB«rtt. H4tc^g*a4U— tf 
df-ftf- F^rL-jKDA^-f >t-y>xz 1 B«T 

[0 034] 
[tt6] 

R2A (R2B+ZEA) 

2 1 = 

R2A+R2B+ZEA 

Z 1 f>x 
R2A : 

R2B : #-<0^<Z)JSft<S 
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[0036] £m<Djm 3/msicc comMommom 
mB*»L. m3J^<nmm)mm®ffi*m?* com 

Kcc*jc>rtt, »-<DfS!S 2 B icWWt << 
1 0 A£Jg^Ufc&(D , -C&£ 0 
[ 0 0 3 7 ] {SHSflTCtt* _hiE-Y 1 0 A4> 

jy\i-#'yx<Dm*mL< wtsnr zct vi&rn 
[0 03 8] MttflHEec«5^r«. u-tf 

[0 03 9] 
[&7] 

i 2 nr f LlOAx R2B R2AX ZEA 

Z 1 = + 

i 2 f L1QA+R2B R2A+ZEA 

Z 1 r A*7-f ytT-y>X 
R2A : #~©#fc0>&$t<£ 
R2B : 

ZEA : VMKSftSMfc&'f > bW>X 
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* [004 0] CC"C, L 1 0 A\Z4>#& 1 OA 

X 1 0ACD^>t 4 -^>X^iS^±^iifcCcAt 
£fm<Dg$i2 Bi^>^^^>^ 1 OAiC 

S. C<DJ:5«:, iBH«CC*$WSA*-f>t:-y>X<D 

10 ^<l#fcS^^^X^CD®JJ**iSW4C:i^r# 

[004 1 ] HSfe<Dff5*g4 . B 7 ISC CD*K<^ISS©JB 

^•^tl«^(D^SS3tC^^TS--CDfita2ACC^- 
<D^>#^£>X1 OBfcfiWfc^L/cfcOr**. 
[004 2] 1 GH z «T©(SH«"Ctt, S&-<Dffi$i2 

Bis-©^>^^>x i o At&mHctmstitc 

20 »-Ofita2ACCi»jCCSa»S 
tltcm—<D<4>#2Z>X 1 0 B<D^>b*-#>X<DfiI 

R 2 A ^ft^CDtB^ > b'- ^>XCDffiCC^T^ C 

<bt? tttt > tr- x <h a^j -f > tr- x <t <dsi^ 

[0 04 3]-^ i«jgiRcc43i^r«, m— <dj># 
l 0AcD^>b*-^>x«^:^< te&tcib. m 
r.(OmK2 B±m—04 1 0A£#&5Ufc: 
30 mmz fttt^&^O J ft 2>tc&. 

S«fc5tc*K. c<D«ttliB**L/^u-lfy-f*-F 
* - JKD A* ^ > ?>XZ1 <D«ra«T<D «fc 5 

[0 04 4] 
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Z 1 : A*-f VfcT-yvx 
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ZEA: WWft«ai3««««)^>fc:-^>X 
L10B :S5-<0-f >y^^>Xl 0BCD*£$ 



(6) 

9 

iEWfctttfJ-f & C <b #njffir* & C t ifitofrZ. 

[0046] mM<o%mb . %m<wm i -c«, »— © 
oia*-f >tr-y>^©«Z2 tu-ify-f *- F*y 

-If #>f b'*i>*-)l><DMiS<Dm'ttRi&Z 1 OGH 
ziU S 1 l*WB4tt&&l»*S3*- 1 OdBi 

— ©aaa2Bcr>aaattR2B3W5 0Q<Dl. 9 2{g(D9 

nscfc^tcft-s. ffiot, Haasi oGHzcc*$i>r« 

1 0 d B*WS-r*fc«>tett, " ft 
2" , " &5" *&M-jrc*4«fc5«: fc X»ttWj«©U 

*-/>tr-y>x, m-<D$m2 A<Dmt/imR2 a&± 20 

fcte5 0Qr&£»&. »-©ffi!fi2B<&ffi!/iffiR2B 
#2 5 QJM±r*SC 

[0 04 8 ] «±<DJ:5ec, H«j»««W«DC^ei 0 
GHz^WlT, ^<DArt©^©^«:J:*)Btfjfi 

tfi2 BG>«SfiiffiR2 B#2 5 Q«±9 6 Q«T<D«Hrt 

xmamaftQL tzcttuz. 30 

[0 049] 09 CCS 1 KD^^aU-^aXDSS^ 
tkTo Kf*5^S^«SfiS 1 1 (-S&2 d B) » m 
(-g^2GHz)^^ 9 C©S/5»U-S/ 
3 >1§»#5W: J: 5«cDC^10GHzS! TKIJSBK 
jfctf- 1 0 dB&Lt<h6C£&t>&2>. frfc. 
a H ^3>©g^5^-*«, *imjRS;*93JS l 
<£>SS : 0 . 7 p F . m-<Di&$i2 AOiginffiR 2 A : 
5 0Q, ^HCDj£5i2 B(DtHniiR2 B : 3 0 Q , ffl* 
Y : 5 0 QV&Z* 

[0050] tmm»e . mmmm2 cc**^ h 40 

: &mM.®&DC*>h 1 0GHz©BTJM6fflJbWIB©«C 

^*mosst«ss- 1 o d B«±*»a-r sfcdwc 

0-C^IS2A(Dfi$iffi[R2A^5OQ(Dii^ Jg-<D 
^2C<DJSfa«r »2". " £*6" fr6S»CC«* 

-cssj:3k:30Q eLbWwr * * . 

[0 0 5 1 ] 0 1 *U-^a>©*S**7ft-r. 

taa&ssfi^ss 1 1 <-a^2dB) . mmmm 
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i o d BfiLb**c £&t>frz> 9 t^mjOMSfisamo 

: 0 . 7pF, f?T-<D&£x2 AO&tS<fiSR 2 A : 5 
0Q, ^r.(Dfita2CCDlgJnfiiR2C : 5 0Q. ffl#-f 

[00 5 2] fcfc, M^CDSia2CCDfiCifiiR2C4 5 

SO-* > b'~ y>*©fiT«: J; o TS£W>K*fi$SHI S 

«««*Dca>& i o QHz^m^cns^BUtwmmm 
±mm ttehKi >m$tLofc$m&m - 1 o d b£lbc» 

Q/ «3K2 A©»!afflR2 A*«5 0Q©*»^ M » 
2" , M »7" *»6>W6*ftJ:5K:. ^-<Dffiin(7)fBR 
2B£2 0QfeLL >f>^^>X2B©(IL10Btt 
0. 5nH£U:r**Ci^!iM!r*S. C<W:5K:R 

[0 0 5 4] 01 HC^>$ ^. U->>3 >©Jg*£5jV$\ 
*H«l{iS*f^SS 1 1 (-gi2dB) . ttNKMtt 
S(-ii2GHz)r$)^ C^y^lz-VaViS 
*#5W\fc5R:DCa>&l 0GHz*rg«j)»i^- 

3§fi:0. 7 p F, m-OjgS[2 ACDSCx«IR2A : 5 
0Q, ^n(DffiUi2BcDSfnfiiR2B : 3 0 Q % >f>^ 
^^>X 1 OACDfilL 1 0 A : 0. 5nH, tttt>-f>fc; 

[0055] ^H(Di£Bi2BCDeinffiR2B4 2 

Ofim <<>?9Z>A 1 0 ACDffilL 1 0 A40. 5 

»co -/ > tr - ^ > ^ ©fiTfc J: o r «a©s««sai s 

i aaa»i oghz^t- i odBar^ai 
wb4<DBr*i;*A*«-*o^«R«*«:cfc0. 

[0056] mmomms. mmmm4^^>x. m 

WRSWD C^^> 1 0 GH z ©mr*»«#<DEM#* 
«ffl±M*i«c&ttl»««OS«ijaHt- 1 0 d B«± 

5 0Q, JS!S2A©ffitafllR2A^5 0QCD»^ w » 
2" , " ^8" 3&»%?86^a<fc^CC. ^-(Djg$i<D<BR 
2B*2 5Qfel±5 5Q£iT. «l-<D-f 1 
0A<Z)<BL 1 0A^0. 5nHHl2nHHT, 
-f>5f**>*l OBOflLl OBttO. 5nHtl±2 
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[0057] itc cog-mcto^x, H12K:«»0 

KSWSttS 1 l<Di/5aL-i/ 3 >©te*t 01 3CC 
3I3B#ttS2 l(DV$aU->3>(Dm^ e SI 
203Ktl4«S*f«^SS 1 1 <-SS2dB) , flMt* 
JBSBR (-BSH2GHZ) C^>UU-$/ 3 
J: 5KDC#> 61 OGHzSrgJ&^S 
*s-10dBtt±*5Ci^S. *fc. H13«IK 
fftkU&S (-§®3dB) > gtl4«ia«^ (-Bi2G 
Hz) -C*^ B C<DZs$ *U-^3>&:£3&*7jrrJ:5ffi 
KH^S****! OGHzt*^ 9 C(DJ:^c v SI 10 

[0058] ft*$, m^(Omtn2 BOfflKfilR 2B k i 

otcm&, mtmmxa^m i ongmxoj >t- 

DTSfSfc*. aw«rcE)»E©IHi3Wi< ft9> *» 
f&ctft&o 

[0 0 5 9] fg-CD^ 1 0ACD*£i*£_k 

*>* 1 0 AtD;*#S#/J»Sl>*»^ C(Dm— <D>f># 
^£>X 1 0Ate££ffl:i<DffiK2B, 30 

[0060] 5gJfc©J&«9. 3, 
4iCfcUt, ©ffifa 2 A t fgr CDSta 2 B <h tfj&U 
CCgfcSttStiteJ^r. CCD— o(Dffiln©ra«:4Bi> 

[0 06 1 ] C©U-tr#-f*-F*^A-M*l 0G 

©2fef©2 0GHz«±i-r*. *Oi«3*V, Jffifttt 

[0 06 2] 
[ft 9] 
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X -V / 1 
X : 

V : ft©** 
f 

[oo63]fifot, 2 0GHzcDjaifiatcta^-r4« 

^tt?gCDia«IS^2 0GHz«±CC-r^/ce6(Cii, CCD 
&R<DFdiPg£7. 5mmOTCT4iS»***S. 
[0064] 

^@BStc^-(D^ei^«lJD'r^c<i:tcj:or, »JH»»c 
[0 065] *20JMKCJ:ftf*. «IMtJRS%SMS 

*»» s *ir « JKitfc^tsso -f > * - y> * ox£T*r £ 
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